INTRODUCTION
The situation is analogous to that which occurs in standard waveguide theory.
There it is also true that any waveguide mode can be constructed by superposition of plane waves. Nevertheless, the study of the general properties of cylindrical waves has proved to be a very powerful tool for the analysis of waveguides and similar structures.
Because this may also prove to be the case for fields with propagation velocity c we present a brief study of their properties below. 
The standard TE (TM) modes are obtained by setting E, (B,) equal to zero and choosing a suitable set of solutions of (2) for B, (Es). The transverse fields are then obtained from (7).
THE SPECIAL CASE k = w/c
For waves which propagate at velocity c, the quantity K2, which appears in the denominator of Eq. (7) vanishes, so that the previously described procedure fails. Setting E, = B, = 0 provides an obvious way out of the difficulty with Eq. (7) and leads to the usually discussed TEM modes.
There are additional possibilities, however, which we discuss below.
Setting K2 = 0 in (2) we obtain:
Setting k = w/c in (5) and carrying out a little vector algebra yields 
Equations (8) and (9) Finally, we recall that Lawson and Woodwardl showed that any physical solution independent of y and valid in free space for all x > 0 must have vanishing Es. This result is easily obtained in the present context from the fact that for y independent fields (lla) and (8) imply that E, is constant and E, = ikE,x + constant.
